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Introduction
Official development assistance (ODA) and foreign direct investment (FDI) are widely perceived to be alternative means of supplementing domestic savings and promoting economic development in low and middle income countries. Developing countries being attractive to FDI are often contrasted with those being dependent on ODA (UNCTAD 2011; OECD 2014) . 1 The argument for FDI is typically considered "compelling" as it "brings with it not only resources, but technology, access to markets, and (hopefully) valuable training, an improvement in human capital" (Stiglitz 2000 (Stiglitz : 1076 . By contrast, aid critics stress the disincentive effects of ODA and contend that "successful cases of development happening due to large inflow of aid and technical assistance have been hard to find" (Easterly 2007: 329) . Asiedu et al. 2009 ). Furthermore, the available literature largely neglects the transmission mechanisms through which aid may help promote FDI. 2 We address this gap in the literature by analyzing whether aid meant to improve the recipient countries' economic infrastructure helps remove specific bottlenecks that prevent higher FDI inflows. In other words, we assess whether a particular type of aid promotes FDI through the infrastructure channel. Poor infrastructure is often mentioned as an important constraint to FDI by foreign investors. 3 Asiedu (2002: 111) argues that "good infrastructure increases the productivity on investments and therefore stimulates FDI." However, as stressed by Straub (2011) and Donaubauer et al. (2014b) , the measurement of infrastructure suffers from serious data limitations, rendering it difficult to provide a comprehensive evaluation of the infrastructure channel. 4 To overcome this limitation of previous studies we make use of a new and comprehensive index of infrastructure for a large number of aid-recipient countries, covering the 1990-2010 period (Donaubauer et al. 2014b) . We argue that the considerably improved database on various dimensions of infrastructure allows for a more systematic analysis at three critical junctures in the transmission from aid to FDI: (i) whether the allocation of aid is needs-based by targeting recipient countries with less developed infrastructure, (ii) whether aid is effective in improving the recipient country's infrastructure, and (iii) whether aid impacts on FDI via infrastructure. We disaggregate aid accordingly, by focusing on aid in infrastructure and specific 'sub-sectors' of infrastructure (transportation, communication, energy, and finance). On this basis, we estimate a system of equations on the allocation of sector-specific aid, the determinants of infrastructure (including aid), and the determinants of FDI (including infrastructure as well as aid).
In Section 2, we shortly review the relevant literature and derive our central hypothesis. Section 3 provides details on the data and our empirical approach. We present our empirical results in Section 4, and conclude in Section 5. We find fairly strong and robust evidence that targeted aid promotes FDI indirectly through the infrastructure channel. In addition, aid in infrastructure appears to have surprisingly strong direct effects on FDI.
Related literature, hypotheses and previous findings
Policymakers in developing countries and international advisers largely agree that FDI has great potential to transfer technology, provide well-paid employment opportunities, and promote economic growth in the host countries (e.g., OECD 2002). According to the United Nations (2003: 9) , "a central challenge, therefore, is to create the necessary domestic and international conditions to facilitate direct investment flows." Against this backdrop, we raise the hypothesis that the donors of official development assistance could help improve the attractiveness of developing countries to FDI inflows.
The effects of foreign aid on FDI flows to developing countries are theoretically ambiguous (Harms and Lutz 2006; Kimura and Todo 2010) . Positive effects can be expected to the extent that aid increases the productivity of private investment by improving the supply of complementary factors of production (Selaya and Sunesen 2012) . In contrast, aid could have adverse effects on FDI inflows by encouraging rent-seeking (Economides et al. 2008) and by crowding out private foreign activity in the tradable goods sector (Beladi and Oladi 2007) .
The small empirical literature on the effects of foreign aid on FDI flows to developing countries mirrors the theoretical ambiguity. 5 According to the pioneering study of Harms and Lutz (2006) , overall aid generally has no significant effects on FDI. 6 Another prominent study by Asiedu et al. (2009) finds even negative effects on FDI in low-income host countries, although aid tends to reduce the adverse impact of country risk on FDI. Selaya and Sunesen (2012) distinguish between two broadly defined types of aid, i.e., (i) "aid invested in
complementary inputs" such as education, health, energy, transport and communication and
(ii) "aid invested in physical capital" including transfers to directly productive sectors such as agriculture, industry, trade and banking. 7 Selaya and Sunesen (2012) find that the first type of aid attracts FDI, while the second type of aid crowds FDI out.
5 See Donaubauer et al. (2014a) for a more detailed discussion of previous empirical studies. 6 Surprisingly, however, Harms and Lutz (2006) find positive effects of aid on FDI in host countries with considerable restrictions on FDI-related activities. 7 Likewise, Kimura and Todo (2010) roughly distinguish between project-related aid and other aid such as general budget support, debt relief and humanitarian aid. Both types of aid are not related to FDI in their empirical analysis, except for Japanese aid which helps promote Japanese FDI.
We suspect that the previous empirical literature on aid and FDI largely suffers from two related shortcomings that we attempt to overcome in our analysis below. First, the transmission mechanisms through which aid may promote FDI are insufficiently specified, if at all. Second, the rough disaggregation of aid in recent studies such as Kimura and Todo (2010) and Selaya and Sunesen (2012) is insufficient to identify those aid categories that could foster FDI through specific transmission mechanisms. Consequently, we raise the more specific hypothesis that narrowly defined categories of aid can remove critical impediments to higher FDI inflows and, thereby, promote FDI in developing countries receiving appropriately targeted sector-specific aid.
By addressing this issue we evaluate the OECD's (2002: 33) claim that "carefully targeted development assistance may assist in leveraging FDI flows and creating a virtuous circle of increasing savings and investment." The aid effectiveness literature provides some, though typically disputed evidence on possible transmission mechanisms through which aid helps remove impediments to higher FDI inflows: "Efforts to improve physical infrastructure, human capital and health in developing countries are all cases in point" (OECD 2002: 34) .
For instance, Vijl and Wagner (2012) provide cross-country evidence supporting the view that well-targeted aid improves the recipient country's infrastructure. According to Mishra and Newhouse, health aid reduces infant mortality in the recipient countries. 8 Dreher et al. (2008) and D'Aiglepierre and Wagner (2013) find aid in education to be effective in improving educational outcome variables. Donaubauer et al. (2014a) refer to the literature on effective aid in education, arguing that this type of aid may promote FDI by working through the channel of better education and qualification. Indeed they find aid in education to be positively associated with FDI flows to Latin American host countries, but their empirical model does not explicitly account for the assumed transmission mechanism. By contrast, we focus on bottlenecks related to economic infrastructure and we explicitly account for the infrastructure channel in our empirical model to assess the effectiveness of aid in infrastructure in terms of promoting FDI in developing countries (see Section 3). Vijil and Wagner (2012) take a similar approach of assessing whether so-called aid-for-trade works through the infrastructure channel in enhancing the export performance of recipient countries. However, to the best of our knowledge, we are the first to provide an empirical test of the hypothesis that aid specifically targeted at infrastructure helps developing countries attract higher FDI inflows through improving their endowment with infrastructure in transportation, communication, energy and finance.
Our focus on infrastructure is for two major reasons. First of all, it is widely believed that a sufficient endowment with infrastructure is critically important for the chances of various developing countries to attract more FDI. The few available studies, including Asiedu (2002) and Kumar (2006) , tend to support this view -but they are typically based on limited information and selected indicators of infrastructure. 9 Second, data constraints that traditionally prevented a systematic assessment of the links between aid, infrastructure and FDI have been relaxed since the collection of comprehensive data on various aspects of economic infrastructure and the construction of aggregate indices by Donaubauer et al. (2014b) . As discussed in more detail in the subsequent section, we make use of this new dataset to test our hypothesis on the effectiveness of aid targeted at infrastructure.
Method and data
The following FDI equation represents the starting point of our empirical analysis: Hühne et al. (2014) and the references given there. Specifically, we use the DAC's aggregate aid statistics to account for two potential biases. First, we multiply sector-specific CRS commitments with the ratio of total aid disbursements over total aid commitments (by donor j to recipient i in year t) since donors disburse typically less aid than they committed to do. Second, we multiply with the ratio of total DAC commitments over the accumulated project-based commitments from the CRS in order to adjust for underreporting in the project-based CRS. We address the potential endogeneity of aid it and infrastructure it in equation (1) by taking their determinants explicitly into account in equations (2) and (3):
with X representing the respective vector of control variables.
The specification of equation (2) (2011) and Barthel et al. (2014) . 18 The baseline regressions include our index of infrastructure, infrastructure it , to capture specific needs for aid in infrastructure. However, as explained in more detail in Section 4.b below, we subsequently prefer a refined measure of needs related to infrastructure. 19 Alesina and Dollar (2000) is the seminal study on donors' self-interest. Barthel et al. (2014) review the recent evidence on export-related interests. Strategic and political interests of donors have typically been proxied by voting alignment in the UN General Assembly. As argued by Dreher et al. (2014) , however, temporary membership in the UN Security Council is a potentially superior measure. We use the (logged) share of a recipient country in world exports to all recipient countries to proxy its importance as a trading partner; these data are taken from the WDI database. UNSC is a dummy variable set to one in years of UNSC membership (available at: http://www.un.org/en/sc/members/; accessed: August 2014). 20 Considering that other aid is lagged by one year, this variable may also capture inertia in aid allocation. 21 As the other variables, area is also logged; data are from the WDI.
2012: 857; see also Canning 1998) . Likewise, area is widely used as efficient infrastructure is more difficult to provide in the remote areas of large countries. As in equation (1), all explanatory variables in equation (2) and (3) are lagged by one year.
Equations (1) - (3) are estimated simultaneously by 3SLS, which explicitly allows us to account for dependencies between our three structural equations. We cover the 1990-2010 period as earlier data on sector-specific aid are not reliable, and more recent data on the index of infrastructure are not yet available. Our sample includes all low and middle income countries that received aid during this period. Table 1 reports our baseline results. We perform two variants of the 3SLS estimation of equations (1) - (3) introduced in Section 3 above. In columns (1)- (3) of Table 1 , we omit aid granted in sectors other than infrastructure (other aid). By contrast, we include other aid in all three equations in columns (4)-(6).
Results

a. Baseline estimations
Looking first at the results on the equation with infrastructure as the dependent variable, the treatment of other aid hardly affects the findings on the standard determinants of a country's endowment with economic infrastructure. In line with previous studies such as Canning (1998) and Vijil and Wagner (2012) , we find a significantly better endowment with infrastructure when countries are richer (GDP p.c.) , more populated (population) and smaller (area). Taking the coefficients in column (3) at face value, a one percent increase in GDP p.c.
is associated with a considerable improvement of infrastructure by 4.7 points on the 0-100 scale of our index. A one percent increase in population and a one percent smaller area are associated with an improvement of the index of infrastructure by 1.4 and 0.9 points, respectively.
In the present context, the most interesting finding is that aid in infrastructure appears to be effective in improving the recipient countries' endowment with economic infrastructure.
The coefficient on aid in infrastructure proves to be statistically significant at the one percent level. Furthermore, the quantitative impact of aid in infrastructure is remarkably strong, with an increase by one percent being associated with an improvement of the index of infrastructure by 0.9 points in column (3) of Table 1 . The impact increases slightly in column (6) when accounting for other aid. Importantly, and in sharp contrast with aid in infrastructure, other aid has no significant effect on the recipient countries' endowment with infrastructure.
The positive effect of aid in infrastructure on the recipients' endowment with infrastructure may be surprising when considering the results on the aid equation in columns (2) and (5) of Table 1 . In particular, the allocation of aid in infrastructure does not appear to be needs-based. Both indicators of need -the commonly used GDP p.c. to capture general need as well as the specific needs related to infrastructure, as reflected in our index of infrastructure -prove to be insignificant at conventional levels. 22 Taken together, the results for the equations with infrastructure and aid as dependent variables would then imply that aid in infrastructure is effective, but not necessarily where the need for such aid is most pressing.
We return to this issue in the next sub-section where we use a refined indicator of need related to infrastructure.
In addition, we find no evidence in Table 1 that the allocation of aid in infrastructure is influenced by the donors' economic or strategic self-interest, as reflected in trade share and
UNSC.
23 However, our indicator on the recipients' merit of aid, law and order, proves to be highly significant. The significantly positive coefficient on other aid in column (5) points to 22 It should be recalled at this point that we control for recipient country fixed effects. As shown by Dreher et al. (2013) and Barthel et al. (2014) , the evidence for a needs-based aid allocation weakens considerably once the variation of the indicators of need is restricted in this way. 23 This does not necessarily imply that the self-interest of donors plays a minor role in the allocation of aid in infrastructure. Previous studies on the allocation of overall aid suggest that trade-related determinants matter primarily for the allocation of aid across recipient countries (see Barthel et al. 2014 for details).
complementarities between aid in different sectors and inertia, which are not particularly strong, however, with an elasticity of 0.13.
Turning to the FDI equation, it has to be stressed again that the 3SLS estimation accounts for the endogeneity of aid and infrastructure as the determinants of principal interest.
The results on the control variables included in the FDI equation are mostly plausible. The significantly negative coefficient on GDP p.c., at the one percent level in columns (1) and (4) of More interestingly in the present context, our index of infrastructure proves to be significantly positive in both variants of the 3SLS estimations in Table 1 We do not find evidence in Table 1 that aid in infrastructure has a direct effect on FDI inflows. The insignificant coefficient on aid in infrastructure in the FDI equations in columns
(1) and (4) rather suggests that it is only through the infrastructure channel that this type of aid is effective in stimulating FDI inflows. Finally, the coefficient on other aid also proves to be insignificant at conventional levels in column (4), suggesting that it is only aid in infrastructure that is indirectly effective in promoting FDI inflows by improving the recipient country's endowment with economic infrastructure.
b. Refining need for infrastructure
In the following, we modify the measurement of the recipients' need for aid in infrastructure and re-estimate the system of equations (1) - (3) with the 3SLS estimator. 24 The modified measurement of need is motivated by the weak evidence for a needs-based allocation of aid in the baseline estimations. Specifically, we derive the need related to infrastructure from the 'normal pattern' of the endowment of countries with infrastructure. The normal pattern results from regressing our index of infrastructure on the countries' per-capita income (GDP p.c.) , population and geographic area. 25 Appendix B reports these regressions for our overall index on infrastructure and the four sub-indices, based on pooled annual data covering the 1990-2010 period. The specific need for aid in infrastructure is then proxied by comparing the expected endowment with infrastructure -given the country's per-capita income, population and area in year t -and the actually observed index of infrastructure for the country in year t.
The specific need for aid in infrastructure is assumed to be zero when the actually observed index value is higher than the value to be expected from the normal pattern. Whenever the actual index value is below the expected value, we consider the absolute deviation from the normal pattern (on a scale from 0 to 100) as our modified measure of specific need related to 24 Note that the R 2 's of the individual equations are statistically not particularly meaningful when estimating the system of equations with 3SLS. For details see: http://www.stata.com/support/faqs/statistics/two-stage-leastsquares (accessed: August 2014). 25 All three variables are logged and lagged by one year.
infrastructure. Note that this definition implies that higher values of our modified measure indicate greater need. Table 2 reports the 3SLS results after modifying the measurement of need as just described. As can be seen, the equation with the index of infrastructure as the dependent variable is hardly affected, compared to Table 1 . This is independent of whether other aid is excluded from the estimation (column 3) or included (column 6). Importantly, aid in infrastructure continues to be effective in improving the recipient countries' endowment with infrastructure. The quantitative impact is similarly strong when comparing the results in Tables 1 and 2 . It also holds that other aid is not effective in improving infrastructure.
In contrast, the modified measurement of need changes the picture on aid allocation considerably. We now find evidence for a needs-based allocation of aid in infrastructure in columns (2) and (5) of Table 2 . The coefficient on infrastructure needs in column (2) would imply that aid in infrastructure increases by about 2.1 percent when the gap between the expected and actual endowment with infrastructure widens by 10 index points -a modest, though not negligible effect. The effect appears to be weaker when including other aid among the control variables.
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More surprisingly, the modified measurement of need specifically related to infrastructure is also associated with stronger evidence on GDP p.c., i.e., the traditional indicator on general need for aid. The coefficient on GDP p.c. now enters significantly negative, at the one percent level in columns (2) and (5). This finding is also quantitatively relevant, indicating that a one-percent increase in the recipient country's per-capita income lowers the inflow of aid in infrastructure by 2.4 percent in column (2). The evidence for the remaining determinants of aid in infrastructure is largely as before in Table 1 . The most notable exception is the coefficient on trade share which now suggests that donors grant more aid when recipient countries become more important trading partners.
The results shown in columns (1) and (4) of Table 2 indicate that the implications of the modified measurement of need extend beyond the allocation of aid. The FDI equation is also affected. 27 The positive impact of infrastructure on FDI appears to be slightly stronger than in the corresponding baseline estimations. Together with the evidence on the determinants of infrastructure and aid allocation, Table 2 At the same time, we now find an additional direct effect of aid in infrastructure on FDI. The direct effect proves to be statistically significant at the one percent level in columns
(1) and (4). Taking the coefficients at face value, a ten-percent increase of aid in infrastructure would lead to an increase in FDI inflows, in percent of GDP, by 14-15 percentage points (i.e., about two standard deviations). This is in sharp contrast with other aid -which continues to be ineffective in promoting FDI, both directly and indirectly through the infrastructure channel.
The surprisingly strong direct effect of aid in infrastructure on FDI in Table 2 suggests that foreign investors anticipate longer-term effects on the country's endowment with infrastructure which are not yet reflected by the index of infrastructure. Donaubauer et al.
(2014a) find similar anticipation effects of aid in education on FDI flows to Latin America. Mayer (2006: 45) argues more generally that aid commitments "can have a large signaling role for foreign investors." Foreign investors may also be confident that aid-financed infrastructure serves them particularly well, compared to locally financed infrastructure. Aidfinanced infrastructure may focus more strongly on FDI-related needs, it may be of superior quality, or it may be better maintained due to external control and oversight. 28 Such differences between aid-financed and locally financed infrastructure would largely escape our measurement of infrastructure and could be captured directly by the aid variable.
c. Robustness and disaggregation
In all robustness tests and extensions reported in the following we maintain the modified measurement of needs specifically related to infrastructure. In contrast to columns (1) and (4) of Table 2 , however, we consider inward FDI stocks, in percent of the host country's GDP, as the dependent variable in the FDI equations reported in columns (1) and (4) As can be seen in columns (3) and (6) of Table 3 , the evidence on the determinants of the countries' endowment with economic infrastructure is qualitatively as before. The quantitative impact of aid in infrastructure is considerably smaller than in Table 2 , but the coefficient on this type of aid continues to be significantly positive (in contrast to other aid in column 6). The allocation of aid in infrastructure does not appear to be needs-based when considering FDI stocks instead of FDI flows as the ultimate outcome variable in our system of equations. The insignificance of our indicators on general and specific need for aid resembles the baseline estimations in Table 1 , while being in conflict with the related evidence in Table   2 .
Considering our variables of major interest as determinants of FDI stocks, the coefficient on infrastructure is strongly significant and positive as before with FDI flows.
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Moreover, the quantitative impact of infrastructure is similar to that in Table 2 when taking into account that the mean and the standard deviation of the dependent FDI stock variable are about 9-10 times as large as the mean and the standard deviation of the dependent FDI flow variable in Table 2 . Consequently, an improvement in infrastructure by 10 points in column (1) is again associated with an increase in the FDI variable by about 0.6 standard deviations.
All the same, the indirect effect of aid in infrastructure on the FDI variable weakens because of aid's smaller impact on infrastructure (as noted above). The direct impact of aid in infrastructure on the FDI variable also weakens in Finally, the contrast between aid in infrastructure and other aid sharpens in column (4) of Table 3 . The coefficient on other aid proves to be significantly negative with FDI stocks as the dependent variable, which appears to be in line with the widespread perception of FDI and aid as alternative means of external financing in many lower income countries (see the Introduction).
In Table 4 , we return to the standard definition of FDI with FDI inflows as the dependent variable in the FDI equation. We replicate the estimation shown in columns (1)- (3) of Table 2 for reduced samples. 30 Specifically, we exclude the top and bottom deciles of all 29 The evidence on most of the control variables in columns (1) and (4) is very similar to Table 2 , in terms of the significance and signs of the coefficients. GDP now proves to be significantly negative, whereas the significantly positive coefficient on openness to trade points to stronger complementarities between trade and FDI when replacing the more volatile FDI flows by the more persistent FDI stocks. 30 We also replicated the estimation shown in columns (4)- (6) of Table 2 . These results are available on request.
observations on (i) aid in infrastructure in columns (1)- (3) of Table 4 , (ii) FDI flows in percent of GDP in columns (4)- (6), and (iii) the overall index of infrastructure in columns (7)- (9) to test whether our major results depend on sample selection. Previous findings on aid and infrastructure as determinants of FDI prove to be robust in Table 4 . While the size of the coefficients on the index of infrastructure and aid in infrastructure varies, the coefficients enter significantly positive at the one percent level with just one exception. 31 Furthermore, there is again strong evidence for indirect effects of aid in infrastructure working through the infrastructure channel when excluding the top and bottom deciles in terms of aid in infrastructure, the dependent FDI variable, or the index of infrastructure (columns 3, 6 and 9).
Note also that we again find the allocation of aid in infrastructure to be needs-based. In particular countries which fall further behind the normal pattern in terms of endowment with infrastructure typically receive more aid in infrastructure (except when excluding the top and bottom deciles for the dependent FDI variable; column 5).
In Table 5 , we take a more specific view on both the recipient countries' endowment with infrastructure and the donors' aid in infrastructure. We replace our overall index of infrastructure by the sub-indices of the four components of infrastructure related to transport, ICT, energy and finance. Correspondingly, we replace total aid in infrastructure (CRS code 200) by its sub-categories related to transport and storage (210), communications (220),
energy (230), and banking and finance (240).
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The evidence on most of the control variables in Table 5 does not offer additional insights so that we focus on aid and infrastructure as our variables of major interest. As can be seen, the findings on infrastructure as a determinant of FDI prove to be fairly robust. The subindices of infrastructure enter significantly positive in all four FDI equations (columns 1, 4, 7 and 10). However, the sub-index of transport infrastructure has by far the strongest impact on 31 The coefficient on infrastructure is significant at the five percent level only in column (4) when excluding the top and bottom deciles of the dependent FDI variable. 32 For the sake of brevity, the estimations for the sub-indices of infrastructure and the sub-categories of aid in infrastructure are again restricted to the specification without other aid.
FDI. 33 The evidence is weakest for the sub-index of energy-related infrastructure, in terms of both statistical significance and quantitative impact. The comparatively weak evidence for this sub-index may be attributed to measurement problems, notably with regard to capturing the reliability of energy supply. One may also suspect that FDI reacts less to improved infrastructure in energy-rich host countries where FDI restrictions continue to be relatively strict.
While infrastructure generally matters, three out of four sub-categories of aid in infrastructure promote FDI through the corresponding infrastructure channel for transport, energy, and finance. The exception relates to aid in communication infrastructure and the corresponding ICT channel. The significantly negative coefficient on aid in column (6) of Table 5 is counterintuitive. It should be noted, however, that aid in communication infrastructure contributed less than eight percent to overall aid in infrastructure throughout our period of observation. Consequently, the volatility of annual aid flows tends to be particularly large for this sub-category of aid. In quantitative terms, aid in transport infrastructure and aid in financial infrastructure appear to be similarly effective in promoting FDI indirectly though improving the host countries' endowment with infrastructure in transportation and finance, respectively. 34 In contrast to finance, however, the indirect effect working through transport infrastructure would not benefit needier recipient countries. Column (2) rather suggests that the allocation of aid in transport infrastructure is biased against recipients with greater need.
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Finally, Table 5 indicates that the direct effects of aid in infrastructure on the dependent FDI variable are restricted to the two large sub-categories. The coefficients on aid are significantly positive, at the one percent level, as well as quantitatively important for transportation in column (1) and energy in column (7). These sub-categories of aid 33 An increase by 10 index points would be associated with an increase in FDI by 5.7 percentage points. 34 A ten-percent increase in aid would raise FDI by 2.6 (4.56 * 0.565) and 3.0 (14.67 * 0.207) percentage points, respectively. The indirect effect appears to be marginal for a ten-percent increase in aid in energy-related infrastructure (1.36 * 0.0815 = 0.11). 35 The same applies to aid in energy-related infrastructure in column (8).
contributed 48.4 and 34.8 percent, respectively, to overall aid in infrastructure during the 1990-2010 period. By contrast, the coefficients on aid are insignificant at conventional levels for the two small sub-categories, communication (column 4) and finance (column 10). This result is plausible considering that the aid signal has to be sufficiently strong to trigger anticipation effects.
Summary and conclusion
According to the small existing literature, it has proven elusive to improve the attractiveness of low and middle income countries to FDI by stronger overall aid efforts by the donors of official development assistance. Instead of considering aggregate aid flows, we focus on sector-specific aid to assess possible complementarities between aid and FDI and identify the transmission mechanisms through which aid may promote FDI. Specifically, we raise the hypothesis that aid specifically targeted at economic infrastructure helps developing countries attract higher FDI inflows through improving their endowment with infrastructure in transportation, communication, energy, and finance.
We make use of a new and comprehensive index of economic infrastructure for a large number of aid-recipient countries, covering the 1990-2010 period. By performing 3SLS estimations we explicitly account for dependencies between three structural equations on the allocation of sector-specific aid, the determinants of infrastructure, and the determinants of FDI. This approach allows us to simultaneously assess three critical junctures in the transmission from aid to FDI: (i) whether the allocation of aid is needs-based by targeting recipient countries with less developed infrastructure, (ii) whether aid is effective in improving the recipient country's infrastructure, and (iii) whether aid impacts on FDI via infrastructure.
We find strong and robust evidence that aid in infrastructure is effective in improving the recipient countries' endowment with infrastructure. In sharp contrast, other aid is not effective in improving infrastructure. Considering that infrastructure consistently proves to be an important determinant of developing countries' attractiveness to FDI, our findings imply that only targeted aid promotes FDI indirectly through the infrastructure channel. In addition,
aid in infrastructure appears to have surprisingly strong direct effects on FDI. It seems that foreign investors anticipate longer-term effects of aid on the country's endowment with infrastructure and expect aid-financed infrastructure to serve them particularly well. While the evidence for a needs-based allocation of aid in infrastructure is sensitive to the measurement of need, our preferred specification suggests that recipients whose endowment with infrastructure is relatively poor tend to benefit more from aid in infrastructure.
Clearly, the hypothesis that specific categories of aid can promote FDI by removing critical impediments to higher FDI flows to developing countries calls for more empirical research. In particular, the OECD's (2002: 33) claim that "carefully targeted development assistance may assist in leveraging FDI flows and creating a virtuous circle of increasing savings and investment" could relate as much to aid in social infrastructure (including education, health and governance issues) as to aid in economic infrastructure. Consequently, extended efforts at data collection and index construction could prove useful to identify country-specific bottlenecks to higher FDI flows in social infrastructure, and to assess whether the corresponding aid categories are effective in overcoming such bottlenecks. On the basis of a fuller account of country-specific bottlenecks, it might become feasible to compare FDI-related needs for sector-specific aid with actual aid patterns. Correcting for mismatches could render aid more effective in promoting FDI, to the extent that re-directing aid to the most relevant sectors would activate further transmission mechanisms in addition to improving the host countries' endowment with economic infrastructure. 
